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This research developed a cross-validation based method for judging the
success or failure of compressed sensing, considering practical situations where compressed sensing
with sparse modeling is applied to unknown objects. Analysis with the replica method from
statistical mechanics revealed a power-law behavior of cross-validation error at the transition
point in the amount of available data from the failure to the success of compressed sensing. This
research proposed judging the success or failure in compressed sensing based on the dependence of
cross-validation error on the amount ratio between training and validation datasets in cross
validation and evaluated the performance of the proposed method by numerical experiments.
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